Consistency in psychological factors is widely regarded to be important for successful performance in team sports, but the Zone of Optimal Function (ZOF) theory contends that athletes should exhibit considerable variability in the level of anxiety that will optimize performance. In an attempt to determine if tenets of ZOF theory held for athletes in a team sport, anxiety was measured using Spielberger's state-trait anxiety inventory (STAI) at the baseline and before easy and difficult competitions in nine members of a collegiate women's volleyball team. The ability to predict precompetition anxiety was assessed by having the athletes complete the STAI both 3 weeks and 2 days before each match according to how they thought they would feel 1 h before competition. Each athlete also completed the STAI on the basis of how she recalled feeling before her best competition. Four anxiety units were added and subtracted from this value to establish the ZOF of each player. Actual precompetition anxiety was assessed 1 h before each match. In accordance with ZOF theory, considerable variability was found in the range of optimal anxiety, and 55.5% of the team members reported performing best at either low or high levels of anxiety. The prediction of precompetition anxiety made 2 days before competition was significantly correlated to actual anxiety for the difficult match (r = 0.69, P < 0.05) but not the easy match (r = 0.21, P > 0.05). Predictions made 3 weeks before competition were not significant (P > 0.05). More (P < 0.05) of the players possessed anxiety levels within the ZOF for the difficult match compared with the easy match (77.7% versus 22.2%). In summary, athletes in the team sport of volleyball exhibit considerable variation in optimal precompetition anxiety in accordance with ZOF theory. As posited by ZOF theory, the athletes were able to predict anxiety before a difficult match accurately, and were more likely to have anxiety levels within ZOF.
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Keywords: Anxiety, competition, ZOF theory, performance In the field of sport psychology the predominating explanation for the influence of anxiety on sport performance has been the inverted-U hypothesis -6. Although originally intended to describe the effects of physiological arousal, the inverted-U hypothesis has been interpreted to posit that when anxiety lies within a moderate range, performance will be maximized. As anxiety either falls below or exceeds moderate levels, performance rapidly worsens. Recent conceptualizations of the inverted-U hypothesis contend that athletic experience and the motor demands of the sport task dictate where the optimal midrange lies on the anxiety continuum1'2 5.
Despite the central role of the inverted-U hypothesis in sport psychology, it has come under criticism in a number of recent reviews. Problems noted include a lack of supportive evidence3' 67, and the tendency of the hypothesis to minimize the importance of individual differences in the relationship between anxiety and performance4. An alternative theory that explicitly incorporates the concept of individual differences has been developed by Hanin8'9. Hanin's Zone of Optimal Function (ZOF) theory -recently referred to as Individual Zones of Optimal Functioning theory -indicates that each athlete possesses an optimal anxiety range for sport performance. This zone of optimal function may be low, moderate, or high, depending on the individual, and it is not systematically influenced by either the motor demands of the activity or athletic experience. Unlike the inverted-U hypothesis, ZOF theory indicates that among athletes of similar skill competing in a given sport, there will be no common range of optimal anxiety; many will benefit from low or high anxiety levels. An athlete's ZOF can be established directly by assessing anxiety before competition until a personal best performance results. However, because this procedure requires considerable time and effort, Hanin8'9 has developed an alternative where ZOF is determined by having athletes complete the anxiety questionnaire according to how they recall feeling before their own best competition. These recalled optimal anxiety values have been shown to correlate highly (r = 0.60 to 0.80) with anxiety levels actually experienced before competition9' 10. Research by Hanin9 and others 10-14 indicates that athletes are also able to predict their own level of precompetition anxiety up to several days before the actual competition. Correlations between predicted precompetition anxiety and actual values range from r = 0.60 to r = 0.80, with higher coefficients occurring when the competition is more difficult.
However, much of the evidence in support of ZOF theory comes from studies of individual sports9 13, 14, and there has been a general lack of ZOF research in team sports. Because psychological factors such as cohesiveness15 and homogeneity of social variables16 are regarded to be especially important for success in team sports, it is feasible that the high degree of variability in precompetition anxiety posited by ZOF theory would be a liability for team sport athletes. If this were true, then the inverted-U hypothesis may yet hold in such cases.
In an effort to determine if ZOF theory is applicable to a team sport the following study was conducted. Anxiety was measured at baseline and before an easy and difficult competition in members of a college varsity volleyball team. Based upon the assumptions of ZOF theory, it was hypothesized that the team members would exhibit significant variability in actual precompetition anxiety and ZOF levels. Based upon previous research13, it was also hypothesized that successful performers would be more likely to have precompetition anxiety values within ZOF. The ability of these athletes to predict precompetition anxiety and to recall past precompetition anxiety was also assessed in an effort further to validate suppositions of ZOF theory.
Subjects and methods
A general overview of the study was presented to members of a university women's varsity volleyball team. Those who agreed to participate then completed an informed consent document before further involvement. To preserve the confidentiality of the subjects, the coach agreed not to be informed of who participated in the study, and was not provided with individual results.
Before the beginning of the competitive season, the subjects completed the state-trait anxiety inventory (STAI)17. The STAI consists of two, 20-item scales that measure state and trait anxiety. The athletes also completed a version of the STAI where each subject responded to the items according to 'how you recall feeling just prior to your best performance'. According to procedures outlined by Hanin9, four anxiety units were added and subtracted from this recalled optimal value to establish the ZOF of each athlete.
Each athlete also completed the STAI according to how she anticipated feeling before the upcoming competition. This questionnaire was administered 19 days before the easy match, 22 days before the difficult match, and again 2 days before both matches. Actual precompetition anxiety was assessed 1 h before both matches with the STAI using the standard instructional set. Finally, 3 months following the difficult match the athletes completed the STAI according to how anxious they remembered feeling before the difficult match. This value was used to evaluate the ability of athletes to recall precompetition anxiety associated with past competitions.
In an effort to obtain a dynamic measure of individual success, the total number of volleys (i.e. play resulting in a side out or point) for which each player was on court was counted in each match. This value was divided by the total number of volleys for the match and then multiplied by 100 to yield the percentage of total playing time completed by each player. To create groups of successful and unsuccessful athletes, a median split was formed using percentage of total playing time. It was assumed that team members who performed more successfully would get significantly greater playing time compared with those who did more poorly.
One easy and one difficult competition was selected by the coach on the basis of past records and other available information. The coach's judgment turned out to be accurate; the team won the easy match in straight games (three to zero), whereas four games were needed for the team to win the difficult match. Athletes in the successful group participated in all volleys in both matches, whereas athletes in the unsuccessful group participated in 39.3% of the volleys in the easy match and 26.0% in the difficult match.
Results
Descriptive findings Complete data were available for nine (age range: 18-22 years) subjects. Means and standard deviations of the baseline, predicted, and actual precompetition anxiety data are presented for both matches in Table 1 . A one-way repeated measures analysis of variance was carried out for baseline, predicted, and actual precompetition anxiety values in the easy and difficult match. None of the actual or predicted values differed (P > 0.05) from the baseline with one exception. The mean value of predicted precompetition anxiety made 2 days before the easy match was elevated (P < 0.05) above both baseline and actual anxiety for the easy match. Although actual precompetition anxiety was not significantly (P > 0.05) elevated above baseline for either match, when the data were examined on an individual basis, some of the athletes were revealed to possess elevated precompetition anxiety. For each match 22.2% (two of nine) of the athletes possessed precompetition anxiety levels that were at least one standard deviation above the mean of the entire team. 
ZOF and athletic success
On the basis of previous ZOF research13 it was anticipated that successful players would be more likely to be within their own ZOF than the less successful team members. For each match the percentage of athletes with precompetition anxiety levels within their own ZOF was determined for the successful and unsuccessful groups. The differences between these percentages were contrasted by using Z-score tests of proportions'8, and no significant differences between the groups were found for either the easy or difficult match (P > 0.05).
Predicted and actual precompetition anxiety Pearson correlation coefficients were derived to determine the capability of the athletes to predict precompetition anxiety at different intervals before the matches, and the coefficients for both matches are presented in Table 2 . For the difficult match, a Figure 1 . Inspection of the data revealed an outlier, indicated in Figure 1 by parentheses. When the values for this subject were removed from the analysis, a significant (P < 0.05) correlation of 0.75 was obtained.
Coefficients were also calculated after the data of each of the other subjects were removed singly from the analysis, but in no case did this result in a significant correlation. Hence, the scores of one subject resulted in the lack of significance of the correlation based on data from all nine athletes.
Discussion
The findings of the present study indicate that many of the tenets of ZOF theory are applicable to team sports. Although mean precompetition anxiety was not elevated above the baseline for either match, 22% of the team members reported anxiety values that were significantly elevated above the baseline.
Similarly, Raglin and Turnerl' found that 32% of a sample of track and field athletes possessed high precompetition anxiety levels, although mean precompetition anxiety of the entire sample was not elevated above the baseline. The volleyball players also displayed considerable variability in optimal precompetition anxiety. Over 55% of the sample reported that best performance occurred when anxiety was either low or high. This finding contradicts a tenet of the inverted-U hypothesis that posits optimal anxiety should lie within the moderate 19' The results of this study indicate that athletes in team sports such as volleyball display a range of variability in actual and optimal anxiety comparable to that found among athletes in individual sports. Although the external validity of findings yielded from a single team consisting of a small number of athletes is necessarily limited, the addition of subjects from other teams may well have presented greater threats to validity. Pooling data from additional teams could result in uncontrollable differences across subjects in factors such as athletic skill, coaching practices or competitive setting. Future research in this area will need to address these challenges, as well as examine the viability of ZOF theory in additional team sports.
Consistent with previous ZOF research20, more of the team members were within the ZOF for the difficult match than the easy competition. This finding supports the view that the achievement of ZOF may be crucial for adequate performance only in difficult competitions"3. However, unlike previous research13, the successful performers were not more likely to achieve ZOF than their unsuccessful teammates. Although this finding suggests that ZOF is not important for successful performance, it is also possible these results reflect weaknesses Predicted precompetition anxiety was significantly correlated to actual anxiety (P < 0.05) only for the difficult match, and the accuracy in predicting precompetition anxiety improved as the difficult match approached. Significant correlations were not found for the easy match, and the mean value of predicted anxiety made 2 days before the easy meet was significantly higher than actual precompetition anxiety. Previous researchl2 l3 has also found that female athletes are inaccurate in predicting precompetition anxiety in easy meets (r = 0.27, r = 0.39) but are accurate (r = 0.95, r = 0.77) when meets are difficult. Moreover, in these studies12 13 the values for predicted precompetition anxiety for easy meets were significantly higher than the actual anxiety values, and this also occurred in the present study.
These findings, in tandem with other research', suggest that female athletes are accurate in predicting anxiety for difficult competitions, but tend to overestimate their own levels of precompetition anxiety for easy competitions. This has not been observed in male athletes'0' 1l and research is needed to determine if factors such as athletic experience or socialization contribute to these differences.
The findings for the 3-month recall of precompetition anxiety of the difficult match provided some support for Hanin In summary, it was found that members of a university volleyball team exhibited considerable variability in both actual and optimal precompetition anxiety in accordance with the tenets of ZOF theory. These athletes were accurate in predicting their own levels of precompetition anxiety before a difficult match, and the majority could accurately recall their own level of precompetition anxiety in a match that took place 3 months earlier. The considerable variation found in actual and optimal precompetition anxiety levels goes against the belief that consistency in anxiety' or other psychological factors'5 16 is important for success in team sport athletes.
